Purpose. To determine the survival rate of the HarrisGalante (HG) II cup and identify factors contributing to failure. Methods. 271 primary total hip arthroplasties (THAs) performed between 1992 and 1999 in our hospitals using the HG II acetabular cup were retrospectively reviewed due to a high incidence of liner dissociation. Results. 48 THAs were revised, 32 (67%) of which were due to liner dissociation. The Kaplan-Meier 10-year survival rate was 73%. Dislocation (p<0.001) and acetabular size (p=0.042) were independent predictors of acetabular component failure in the Cox's regression model. Conclusion. The long-term outcome of the HG II cup is unsatisfactory. Although the HG II cup is no longer produced, numerous patients have this prosthesis in situ and should be reviewed regularly, as liner dissociation and retroacetabular osteolysis may occur.
INTRODUCTION
Uncemented Harris-Galante (HG) I and II cups were widely used in the 90s. [1] [2] [3] [4] [5] [6] [7] In our hospitals, a number of total hip arthroplasty (THA) patients with HG II cup underwent revision surgery for polyethylene liner dissociation. The survival rate of the HG II cup and factors contributing to failure were assessed, and the methods of revision surgery reviewed.
MATERIALS AND METHODS
Between May 1992 and September 1999, 237 patients underwent 271 primary THAs by 6 surgeons in our 2 hospitals using either a lateral or posterior approach. All patients received an uncemented HG II cup (Zimmer, Warsaw [IN] , USA) with an ultrahigh-molecular weight compression-moulded gamma-irradiated polyethylene liner. The HG II cup is made of forged titanium alloy involving a pure titanium fibre metal porous ingrowth surface, with a partial hemisphere and an increased shell thickness and screw size. The capture mechanism design was modified from the HG I cup to increase the number and length of the locking tines (Fig 1) . 4 A variety of stems were used, with the Multilock (Zimmer, Warsaw [IN] , USA) being the most common.
Of the 271 primary THAs, none was lost to follow-up. 48 failed (2 patients were deceased) and 223 did not (43 patients were deceased). The 180 surviving, unfailed THAs were reviewed in the clinic (n=165), by phone (n=8), or at home (n=7). Patients' age, gender, date of surgery, primary diagnosis, time to failure, and implant specifications were recorded, as were the mechanism of failure, method of revision, and history of dislocation. Rates of failure in terms of acetabular size and polyethylene thickness were also recorded.
The failure of the HG II cup was managed in 3 ways: (1) cementation of a new smaller liner into the existing shell (n=24), (2) removal of the liner and titanium shell, debridement of the acetabulum, and reinsertion of an uncemented shell with or without bone grafting (n=13), and (3) exchange of the liner only (n=11), in which 5 underwent a further revision (3 for repeated liner dislocation, one for progressive osteolysis, and one for recurrent dislocation). In 8 patients, a number of tines were either broken or bent; in 6 the tines were bent inward to recapture the liner.
Clinical assessments were made for the 172 surviving hips using the Harris hip score 8 and a subjective hip rating. Anteroposterior radiographs were taken for 165 hips to assess radiolucency around the shell (<2 mm or >2 mm) as described by DeLee and Charnley. 9 Acetabular inclination was measured and heterotopic ossification was graded according to Brooker's classification. 10 The correlation between cup characteristics, patient demographics, clinical parameters, and the likelihood of failure were analysed using ANOVA for continuous variables and Chi-squared test for non-continuous variables. Variables associated with failures were further analysed in a Cox's proportional hazards regression model to determine the independent predictors of failure. The Kaplan Meier survival rate was measured; failure was defined as revision of the acetabulum or intention to revise the HG II cup for any reason. 
RESULTS
The median follow-up period of the 223 THAs that did not fail was 87 (range, 1-137) months (Table) .
The median time to failure of the 48 (18%) THAs that failed was 79 (range, 12-128) months; 32 (67%) of them were caused by liner dissociation (median time to failure, 75 months; range, 12-128 months; Fig.  2 ). The other failures were secondary to: progressive retroacetabular osteolysis (n=7), polyethylene wear (n=5), recurrent dislocation (n=3), and an unstable liner causing pain (n=1). No failures were due to infection. One Multilock stem was revised for aseptic loosening secondary to an intra-operative fracture. 23 (9%) of the entire cohort of 271 hips dislocated: 10 in the failure group and 13 in the non-failure group. 21 dislocations were in the 250 THAs in which a lateral approach was used; 2 dislocations were in the 21 THAs in which a posterior approach was used.
Acetabular size (p=0.018), polyethylene thickness (p=0.043), and dislocation (p=0.002) were significantly associated with failure (Fig. 3) . In the failure group, acetabular size was smaller, polyethylene liners were thinner, and dislocation was more frequent. Age at surgery showed a nearly significant association with failure (p=0.055). There was no significant association between failure and gender (p=0.093), head size (p=0.789), stem type (p=0.621), surgeon (p=0.881), or Of 165 hips available for radiographic analysis, 49 (30%) had radiolucency of <2 mm in one or more zones: 24 in zone 1, 19 in zone 2, and 15 in zone 3. 46 (28%) had radiolucency of >2 mm in one or more zones: 10 in zone 1, 32 in zone 2, and 5 in zone 3. The mean acetabular inclination was 45º (range, 26º-80º). It was 44º (range, 23º-58º) in 38 revised hips. 26 (16%) hips had no heterotopic ossification, but 69 (42%) had grade 1, 47 (29%) had grade 2, and 23 (14%) had grade 3.
The Kaplan-Meier survival curve indicated that 73% (95% confidence interval, ±8%) of hips did not undergo revision of the acetabular component at 10 years (Fig. 4) .
DISCUSSION
The 10-year survival rate of 73% in 271 THAs using an HG II cup was disappointing, as the same group of surgeons had used the earlier design HG I cup and achieved a 14-year survival rate of 89%. 11 In a study of 92 THAs using solely HG II cups, the 10-year survival rate was 96% (±2%), with no revision surgery for liner dissociation. 12 In our study, 32 (67%) of the 48 failures were caused by liner dissociation. This is much higher than that in another study reporting 3% in both primary and revision THAs over a 4-year period. 4 Having a smaller acetabular component and dislocation were independent predictors of acetabular failure. Smaller acetabular components have a fewer number of tines and provide less fixation of the liners possibly predisposing to dissociation. In our study, 14 hips had broken or deformed tines or required rebending of tines to capture the liner, suggesting that they were inadequate to hold the liner. Dislocation and impingement may accelerate locking mechanism failure and liner dissociation by levering on the liner. The HG II cup has a whale tail-shaped tine, with a higher rebate around the edge of the cup. This design provides less support to the tines and may result in bending, fatigue, and ultimately breakage, thus reducing fixation of the polyethylene liner. This predisposes to liner dissociation and necessitates acute revision, and also predisposes to liner rotation within the shell (causing polyethylene debris and subsequent retroacetabular osteolysis). In 96 cases performed by the same surgeons using HG I cups, the dislocation rate was 16%, with lower rates of acetabular failure and dissociation compared to the HG II cups.
11
Fatigue fracture and time from surgery have also been suggested as contributing factors to failure. 2 Our study did not confirm such findings. Although the number of dissociations increased after 5 years, the median time to failure in patients with liner dissociation was 75 months, compared to 87 months in surviving patients. This suggests that factors other than the time from surgery may have contributed to liner dissociation.
The HG II cup performs poorly in push-out and lever-out stability tests of the liner. 13 Compared to other cups, the capture mechanism enables considerable rim and rotational micromotion and subsequent backside wear.
14 Cementing a new liner or a new polyethylene cup into a well-fixed shell with good ingrowth is an accepted practice. There may be a problem with the cement granulation tissue interface in the long term. This can be avoided by removal of granulation tissue and bone grafting prior to cementing.
All cases of progressive osteolysis were managed with removal of the liner and shell, grafting of cavities as necessary, and insertion of a new cup with or without cement. 11 patients were managed with liner exchange after rebending the tines inward to capture a new liner. We do not advocate this technique, as the liner locking mechanism is prone to failure and tine fatigue. The force required to lever or push out the liner after its dissociation is significantly less. 13 In our study, several factors contributing to failure were not assessed: body mass index, femoral neck length, polyethylene wear, and the use of a hooded liner (affecting impingement and subsequent dislocation or dissociation). Retrieval analysis of the revised cups was not performed and may have further identified the causes of failure.
CONCLUSION
The long-term outcome of the HG II cup is unsatisfactory. Small cup and dislocation are independent predictors of failure. Although the HG II cup is no longer produced, numerous patients have this prosthesis in situ and should be reviewed regularly, as liner dissociation and retro-acetabular osteolysis may occur.
